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Additionally to intensity and spectrum, polarization is a powerful light parameter that contains important information about the diffusion and reflection of light. Spectral imaging sensor is the one that captures image data at specific frequencies across the electromagnetic spectrum, which includes multispectral imager and hyperspectral imager. Polarimetric imaging is the technology on quantitative measurements of this parameter by imaging sensors. Multispectral, hyperspectral, and polarimetric imaging has demonstrated strong potential to retrieve critical information from the scene of interest in challenging imaging conditions. With the advance of imaging sensor's resolution and sensitivity, imaging spectrometry and polarimetry have emerged over the past several decades as a powerful tool to enhance the information availability in computer vision, remote sensing, and biomedicine. Applications of multispectral, hyperspectral, and polarimetric imaging include specular highlight removal, information enhancement in the shadow, penetration through scattering media, investigation of the materials as well as biological tissues, and characterization of atmospheric aerosols and cloud particles.
This special issue contains 10 papers describing research in multispectral, hyperspectral, and polarimetric imaging and applications. The paper by Y. Zhao et al. is a review of multiband polarization imaging. This paper reviews earlier attempts and recent advances in multiband polarization imaging techniques and their applications in various fields such as atmospheric observation, object detection and classification, medical diagnostics, and surveillance. It also introduces the future development trend of multiband polarization imaging techniques. In another paper, T. Liang et al. introduce the airborne polarimetric remote sensing system designed by Anhui Institute of Optics and Fine Mechanics, Chinese Academy of Science. By using the airborne remote sensing images which were acquired on the north coast areas of China during the haze weather, they proved the potential of this system for atmospheric correction. C. Xing et al. describe a hyperspectral image classification method based on deep learning; they utilize a stacked denoise autoencoder (SDAE) method to pretrain the network. Hyperion, AVIRIS, and ROSIS hyperspectral data is used to test the classification performance. H. Ogihara et al. introduce a gastric cancer diagnostic support system using hyperspectral camera. In this system, the problem of selecting the optimum wavelength and optimizing the cutoff value is very important, and authors solved it by pattern recognition. H. Steiner et al. design an active multispectral SWIR camera system that acquires fourband multispectral image stacks in real-time; they also set up a database containing RGB and multispectral SWIR face images for open access. W. Bao and X. Yao represent a remote sensing images segmentation method by combining the spectrum, shape, and texture features based on graph theory. propose an undersampled hyperspectral image reconstruction based on surfacelet transform. They use surfacelet to sparsify the hyperspectral images. Besides, a GramSchmidt orthogonalization is used in CS random encoding matrix, two-dimensional and three-dimensional orthogonal compressed sensing random encoding, and a patch-based compressed sensing encoding scheme is designed.
Whether your interest is in the multispectral, hyperspectral, and polarimetric imaging systems, the image processing methods, or the applications, we hope you enjoy this special issue.
